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WHAT IS CLAIMED IS: 
1 . A conmoimd of Foimula L 



X1 




J 


X3 %^ 







Fonnulal 



or Formula n: 




Fonnulall 



derail X\ X^ X^ X*, X^ X^', X^ and X^ are independently O or S; and 
preferably at least two and iq? to all four of X\ X^, X' and X*, and at least two and 
up to aU four of X^ X^, X', and X* are sulfur; 

Z is -CmRV- wherein m = 1 to 4; -CCRVCCRV, -C(R'')2SSCCRV, or 

-C(R^)20CCR^)2; 

n is frona 0 to 4; 



wo 2004/056879 




PCT/EP2003/01S046 



42 



M is selected j6om CH2CI, CH2SC(0)R*, CH2SC(S)R^ CH2S(CH2CH2S)qH 
wherein q is 0, 1 or 2; -CR^K3H2, -CH20C(0)CR^Kai2, CH2N=C=S, CH2NOO, 
CH2NR^H, CH2OH, CH2SaH[2Cai2CR^==CH2, phenyl, C(R% phenyl, fiiran, 
thiophene, halogen, Cs^^a cycloalkyl, C3-C6 heretocyclics, thiol, H, 



or 




A is O, S or phenyl and x is 0 or 1; 

wherem is C1-C22 alkyl; and 

R^ is H or C 1-C22 allqrl, 
except that if the confound is a STOC or SOTOC, at least one M substituent cannot 
beHandnmustbe 1,2,3 or4. 

2. The compound of claim 1, further defined as having Formula I: 
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X2^ 




Ma 


x3 







wherein X\ X^, and X^ axe O or S, wherein at least two andiqp to all four 
of X*, X^ X^ and X^ are S. 

3. The compound of claim 1, further defined as having Formula 11: 




wherein n is 1, 2, 3 or 4. 

4. The compound of claim 1 , further defined as: 

2-(Merc^tomethyl)- 1 ,4,6,9-tetrathiaspiio[4.4]noiiane; 
2,7-Bis(mercaptomethyl)-l,4,6,9-tetrathiaspiro[4.4]nonane; 
2-(S-methyl)-7-vinyl-l ,4,6,9-tetrathiaspiro[4.4]nonane thiolacetate; 
2-(Mercaptomethyl)-7-yinyl-l,4,6,9-tetrathiaqriro[4.4]nonane 
7-(Mercaptomethyl)-2-(S-methyl)-l,4,6,9-tetrathiaspiro[4.4]no 

thiolacetate; 

2-Merc£^tomethyl-l-oxa-4,6,9-trithiaspiro[4.4]noiiane; or 
2,7-Bis(mercaptomethyl)-l -oxa-4,6,9-trithiaspiro[4.4]nonane. 
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2-(CWoromethylH<S-iiiefliyl>lA6,9-tetralliiaspiro[4.4]M 
thiolacetate; 

2,7-Bis(S-me1iiyl>lA6,9-tetratJiiaspiro[4.4]nonanethioto 
2-(S-meihyl>l-oxaA6,9-1rithiaspiro[4.4]noiiane1hiolacetate; 
2-(Merc^tomethyl>l-oxa-4,6,9-tri1hiaq)ko[4.4]noiiane; 
2n(CMoromethyl)-7^:S-methyl)-l-oxa-4^9-tritbiaspiro[4.4]nonane 

thiolacetate; or 

2,7-Bis(S-methyl)-l-oxa-4,6,9-trithiaspiro[4.4]nonaiie thiolacetate. 

6. A method for manufecturing optical lenses comprising: 
Polymerizing STOC or SOTOC compound of Formula I : 




or a bisSTOC or bisSOTX)C compound of Formula H : 
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y1 x2 



















whereiu XS X^ X^ X^, X^ X^, X^ and X^ are independently O or S; and 
preferably at least two and up to all four of X\ X^ X^ and X*, and at least two and 
up to all four of X^, X*', X^ and X* are sulfiir, 

Z is -C^^Tm- wh^ein m = 1-4; -C(RVCCRV. -C(R^)2SSCCRV or 

-C(R^)20C(R^)2; 

n is ftom 0 to 4, except that if die compound is a STOC or SOTOC, n must 
be 1, 2, 3 or 4; and 

M is selected ftom CH2CI, CH2SC(0)RS CaH2SC(S)R^ CH2S(CH2CaH2S)qH 
wherein q is 0, 1 or 2; -CR^MzaHz, -CH20C(0)CR=Mai2, CH2N=OS, CH2NOO, 
CHzNR^H, CH2OH, CHzSCHjCHzCRMZHb, phenyl, C(S?y2 phenyl, fiiran, 
thiopheae, halogen, Ca-Ce cycloalkyl, C3-C6 heretocycUcs, thiol, H,, except that if 
the compound is a STOC or SOTOC, at least one M moiety cannot be H; 
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wherein A is S, O or pheayl andx is 0 or 1; 
is Ci-C22 alkyl; and 

is H or C1-C22 allsyl to form a polyma-, and 
forming an optical lens widi said polymer. 

7. A metivod for manufecturing an optical lens conqMising: 

polymerizdng a STOC or SOTOC compound of Formula I: 




or a bisSTOC or bisSOTOC confound of Formula U 




wh«:ein X^ X', X*, X^ X^, X^ and X', are independently O or S; and 
preferably at least two and up to all four of X\ X^ X^ and X*, and at least two and 
to all four of X^ X", X^ and X^ are sulfur, 

Z is -C«RV wherein m = 1-4; -CCRVCCR'V, -C(RVSC(RV. or 
-C(R^)20C(R^)2; 

n is fiom 0 to 4, except that if the con^und is a STOC or SOTCXJ, n must 
be 1, 2, 3 or 4; and 
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M is selected ftom CH2CI, CH2SC(0)RS CH2SCXS)R', CH2S(CH2CH2S)qH 
wherein q is 0, 1 or 2; -CR^MZaHz, -CH20C(O)CR^^2, CH2N=0=S, CHzNKM), 
CH2NR^H, CH2OH, CH2SCH2CH2CR^H2, pheayl, CfR^h phenyl, fiiran, 
Ihiopheae, halogen, C3-C6 cycloalkyl, C3-C6 heretocycHcs, thiol, H,, except that if 
the compound is a STOC or SOTOC, at least one M moiety cannot be H; 



or 




wherein A is S, O or pheayl andx is 0 or 1; 

is C1-C22 alkyl; and 
R^ is H or C1-C22 alkyl to form a polymer forming all or part of the optical 

lens. 

8. The method of claim 7, wherein the polymer forms the body of the lens. 

9. The method of claim 7, wherein the polymer forms a coating of the lens. 

10. A (co)polymer comprising (co)polymerized monomers of Formula I: 
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wherein xS X^ X^, X*, X^ X<^, X', and X', are mdq)endentfy O or S; and 
preferably at least two and 19 to all four of X^ X^ X^ and X*, and at least two and 
up to all four of X^, X*, X^ and X* are sulfur; 

Z is -CJRV wherein m = 1^; -C(R%SC(S?)3r, -C(R.VSC(RV, w 

-C(R^)20C(R^)2; 

n is from 0 to 4, except that if the compound is a STOC or SOTOC, n must 
be 1,2,3 or 4; and 

M is selected from CH2CI, CH2SC(0)RS CH2SC(S)RS CH2S(CH2CH2S)qH 
wherein q is 0, 1 or 2; -Cai^=CHb, -CH20C(0)CR=^=CH2, CH2N=OS, CH2NKX), 
CHzNR^H, CHaOH, CH2SCH2CHaC»?==CH2, phenyl, C(R% phenyl, fiiran, 
thicphene, halogen, C3-C6 cycloalkyl, C3-C6 heretocycHcs, thiol, H,, except that if 
the compound is a STOC or SOTOC, at least one M moiety cannot be H; 
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wherein A is S, O orphaiyl andx is 0 or 1; 
'R} is C1-C22 alkyl; and 
is H or C1-C22 allsyl 
wherein X^ X', X*, X', X", X^ and X* are indq>endently O or S; 
nis0to4 

Z is -CJS(?2m- wherein m = 1-4; -C(R^)2SC(R^)2-, -C(R%SSC(B.%-, or 
-C(R.^)20C(RV; 

M is CH2CI, CHiSC(0)RS CH2SC(S)RS CH2S(CH2CH2S)qH wherein q is 
0, 1 or 2; -CR.^=CR2y -CH20C(OX3l^=€H2, CH2N=0=S, CH^=CX>, CH2NR^H, 
CH2OH, CH2SCH2CaH2C3El^^<3Ja, phenyl, CCR^) phenyl, furan, thiophene, halogen, 
C3-C6 cycloalkyl, Cs-Cg heretocyclics, thiol. 



V 
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or 




wherdn A is S, O or phenyl andx is 0 or 1; 
wfaerdnR^ is C1-C22 alkyl; and 

is H or Ci-C22 alkyl to form the polymer. 

1 1 . The (co)polymer of claim 1 0, further defined as comprised in an optical lens. 

12. A method of preparing a bisSTOC or bisSOTOC conq)oimd, comprising 
using either one of the following reactions schemes : 



Reaction scheme 2 
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wherein X^ X', X*, X^ X", X^ and X* are indepaidently O or S ; n' is 
indepraidently 0, 1 or 2 ; 
n is 0 to 4, 

Z is -CmR^2nr wherein m = 1-4; -CCR^)2SC(RV, ■€<^%SSC(B?)2r, - 
C(R^)20C(RV; 

M is independendy selected from CH2CI, CH2SH, CHiSCCOys}, 
CH2SC(S)R*, CH2S(CH2CH2S)qH wherein q is 0, 1 or 2, -Cai^=CHa, - 
CaH20C(0)CR^^^=CH2, CH2N=0=S, CH2N=0=0, Cai2NR^H, CH2OH, 
CH2SCH2CH2CRMIH2, phCTyl, C(R^)2 phenyl, fuian, fhiophen^ halog^ Q-Ce 
cycloallsyl, Cs-Ce heretocyclics, thiol, H, 



or 
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wherda A is S, O or phenyl and X is 0 or 1; 

is C1-C22 alkyl; and 
is H or C1-C22 alkyl. 

13. The metiiod of claim 12, comprising reacting a substituted 
ethylenetrifliiocariMjnate with a bis-methylthiirane sulphide or a bis-methyllhiirane 
disulphide, in the presence of a catalytic amount of tetrafluoroboric acid to produce 
the bisSTOC as shown in the reaction below: 




wherein 

M is selected fiom CR2SR', CR2=CH2, R = H, or C1-C4 alkyl; and R' = H, 
acetyl, allyl, acrylate, or methacrylate and n = 1 or 2. 

14. The method of claim 12, comprising reacting a bis-ethylenetrithiocarbonate 
sulfide OT a bis-ethylenetrithiocaibonate, with substituted thiirane in the presence of 
a catalytic amount of tetrafluoroboric acid to produce the bisSTOC according to the 
following reaction: 
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x^^aein M is CR2CI, CR2SR', or CRrOSa; 
Ris H, alkyl Ci'C4. 

R* is BL&yiy acrylate, or methacrylate and 
n= 1 or 2. 

15. The method of claim 12, comprising reacting a substituted 
ethylm^edifhiocarbonate with bis-methylthiirane sulphide or bis-methyltfaiirane 
disulphide in the presence of a catalytic amoimt of tetrafhioroboric add to produce 
the bisSOTOC according to the reaction 



wherein M = CRaSR', CR2r=CH2; 
R = H,Ci-C4alkyl, 

R* = H, acetyl, allyl, acrylate, or methacrylate, and 
n = 1 or 2. 

16. The method of claim 12, further defined as a method wherein at least one of 
bis-ethylenetrithiocarbonate sulfide or bis-ethylenetrithiocarbonate is reacted with a 
substituted oxirane, in the presence of a catalytic amount of tetrafluoroboric acid to 
produce the bisSOTOC according to the reaction 



M 
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wherein M = CR2CI, CR2OR' or CR2KJH2: 
R=H,Ci-C4alkyl; 

r' = H, allyl, aotyiate or methaciylate); and 
n = 1 or 2. 

17. The method of preparing a polyttdourethane polymer having a higji 
refractive index which comprises reacting at least one polyisocyanate or prepolymer 
tiiereo^ preferably a diisocyanate, with a STOC, SOTOC, bisSTOC or bisSOTOC 
compound having at least one, preferably two, SH bearing substituent(s) as set forth 
m anyone of claims 1 to 5 or a mixture thereof 

18. The m^hod of preparing a polymer having a high refractive mdex which 
comprises reacting a monomer having at least one unsaturated reactive group or a 
mixture thereof and/or one or more polyepisulfides with a STOC, SOTOC, 
bisSTOC or bisSOTOC compound having at least one, preferably two, SH bearii^ 
substitusit(s) as set forth in anyone of claims 1 to 5 or a mixture th^eol 

19. The method of preparing a polymrar having a high refractive index \i^ch 
comprises reacting a monomer having at least one and preferably 2 SH groups or a 
mixture thereof and/or one or more polyepisulfides with a STOC, SOTOC, 
bisSTOC or bisSOTOC compound having at least one, preferably two episulfide 
beating substituent(s) as set forth in clauns 1 to 5, or a mixture thereof! 

20. The method of preparing a polymer having a high refractive index which 
comprises reacting one or more of copolymerizable monomers as in clahn 18 or 19 
and/or one or more polythiol monamer(s) and/or polyepisulfide monomer(s) or 
prepolymer(s) thereof with a STOC, SOTOC, bisSTOC or bisSOTOC compound 
having at least one unsaturated group or mixtures thereof. 
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21. The method of claim 17, further defined as comprising: 

preparing a mixture of m-xylylene diisocyanate (m-XDI) and 

bis(mercaptomethy 1)- 1 ,4,6,9-tetrathiaspiro[4.4]nonane; 
adding a catalyst solution comprising KSCN and a crown-ether; and 
curing the mixture at a temperature above 20°C. 

22. The method of claim 17, fiirther defined as comprising: 
dissolving SnBu2Cl2 in m-xylylene diisocyanate (m-XDI); 
adding 2,7-B is(mercaptomethyl)- 1 ,4,6,9-tetrathiaspiro[4.4]nonane; 
stirring; and 

curing at a temperature above 30°C. 



SUBSTITUTE SHEET (RULE 26) 



